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(57) ABSTRACT 

A bicycle transmission shifting device includes a motor, a 
takeup member for pulling and releasing a transmission 
control element, and a one-way clutch shift control device 
disposed between the motor and the takeup member for 
maintaining the takeup member in a plurality of positions. 

32 Claims, 8 Drawing Sheets 
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FIG. 6 
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dESSS IDLER GEAFM?OR ft* Tf *■.'"»■*— re <^ d «° «*■»* P«- art 

A nfcVri F miyiSmN ? hlft CODlro1 deVICCS " In one 'mbodiment of the present 

BICYCLE TRANSMISSION invention, a bicycle transmission shifting device includes a 

BACKGROUND OF THE INVENTION motor ' 8 takeup member for pulling and releasing a trans- 

The present invention is directed to control devices for 5 SSSS'JtSf U °il^ 0 f 1,enl * ^ * ° ne " W4 J y clutch shift con,ro1 

bicycles and, more particularly, to an automatic £Tft£ £ ZS^t ?iT *** m ° f * he l ttk ? ,p n ? mber 

device for shifting a bicycle transmission. ^maintaining the takeup member in a plurality of posi- 

There are two major types of bicycle transmissions cur- i' m „„ „„ •« ... 

rently marketed. One type of bicycle transmission uses a , ,T P ? C embodimenl > * e °"e-way clutch shift 

derailleur to shift a chain from one sprocket to another to 10 0011 °^ ce includes 1 first member; a second member 

change the drive ratio, and the other type uses a planetary [ otatabl y mounted relative to the first member for control- 

gear mechanism disposed inside a rotating hub such as a 8 pulling and releasing of a transmission control 

wheel hub to change the drive ratio. In either case, an elemenl ; and a third member coupled between the first 

operating member such as a lever, push rod or rotatable ring member and the second member. If desired, the first member 

is moved to operate the transmission, and the operating 15 may be structured to immovably fix the shift control device 

member is connected to a transmission actuating member relative to (he bicycle, and the second member may be 

such as a control wire or link that is pulled or released by the coupled to the takeup member for pulling and releasing a 

rider to cause the desired movement of the operating mem- control cable. 

ber. To facilitate the operation of the transmission in a puU In any event, the third member rotates around the first axis 
and release manner, a return sprmg commonly is used to bias 20 in response to rotation of the second member The third 

die operanng member to an initial state. The transmission member also moves in the direction of the first axis between 

t „™E ? m ™ Dg ° P T^ & member againSt an en 8 a 8 ed P° siti °n which the third member « g ag«tte 

When the transmit actuating member 27,55 B ^SSSSLT 

wire, the control wire ordinarily is connected to a shift h*r in * th; r A / u- t luI 1 ua ; in s ine mira mem - 

control device mounted to the bicycle handlebar. shift t , tUrd , dire t C : tl0D (wh ' ch ma y be me same 35 *™ 

control device usually includes a takeup member tit ^^J^ in ^ 

and unwinds the control wire to perform the pulling and dir J* cUon * ™ e tmrd member includes first and second cam 

releasing function, and a rotating ring or lever to rotate the surtaces > wherein the first cam surface causes the third 
takeup member. After a winding operation has been per- 30 member to move m lhe direction of the first axis toward the 

formed to select a desired transmission gear, the takeup Engaged position during rotation of the third member in 

member must be maintained in the position corresponding to the 1011x3 direction » an d wherein the second cam surface 

that gear. Known structures for positioning the takeup mem- causes the third member to move in the direction of the first 

ber include those merely involving the use of frictional t° ward the disengaged position during rotation of the 
resistance; those in which indentations are formed in the 35 second member in the second direction. The third member 

speed-step positions on the side of the fixed elements for also includes a positioning surface for preventing the third 

engaging protrusions formed on the side of the control member from rotating around the first axis when the third 

members (as described in Japanese Laid-Open Patent Appli- member is in the engaged position. 

cation 3-176290); and those involving the provision of In an even more specific embodiment, the drive surface 
nontt* * mechaDismS (as described in PCT/JP92/ 40 contacts the third member when the second member rotates 

l-c in thC firSl direction > tne first cam surface contacts the first 

In shift control devices where positioning is accomplished member when the third member rotates in the third direction, 

using frictional resistance or engagement between indenta- the second cam surface contacts the second member when 

tions and protrusions, considerable engagement force is the second member rotates in the second direction, and the 
needed to securely maintain the takeup member in the 45 positioning surface contacts the first member when the third 

desired position. When the resistance of the return spring is member is in the engaged position. The height of the drive 

added to the resistance created by such position maintaining surface in the direction of the first axis is greater than the 

structures, the force that must be applied to operate the shift corresponding height of the positioning surface, so the third 

control device can become quite large. member remains engaged with the second member when the 

Motor driven bicycle transmissions are becoming more 50 fhird member disengages from the first member, thus allow- 

common. Such motor driven bicycle transmissions relieve in g th e third member (o rotate in discrete steps. The resulting 

the rider of the task of manually pulling and releasing the structure is constructed with few components, is very 

transmission actuating member. Of course, the motor used to compact, and does not require large forces to operate the 

cause the pulling and releasing of the transmission actuating dcvicc a "d maintain the position of the device in a selected 
member must be designed to withstand the forces noted S5 S ear - Thus* a small motor may be used to operate the shift 

above. This sometimes makes it necessary to use a relatively control device. 

large motor which increases the cost, size and weight of the BRIEF DESCRIPTION OF THF nR awimpq 

transmission operating mechanism. The larger motor also _ r , ^LKIFnON OF THE DRAWINGS 

creates significantly more current drain on the battery used f a Slde view of a bicvcle which incorporates a 
to operate the motor, thus resulting in short battery life. 60 P articu . lar embodiment of a bicycle shift control device 

Consequently, motor driven transmissions usually are not wording to the present invention; 

used when the size, cost or weight of the bicycle is an f IG * 2 is a P artial cross-sectional view of the motor drive 

important factor, such as in racing environments. unit and mou nting bracket shown in FIG. 1; 

SUMMARY OF THE INVENTION a ^ 3 * f l ° P vicw of thc mountin g bracket for the motor 

1 llu 65 dnve unit shown in FIG. 2; 

..^l 5 !"! inVCn t ^°" * dirccled to a motor controlled FIG. 4 is a more detailed view of the bell crank assembly 

shift control device that is economical to manufacture and shown in FIG. 2; 
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FIG. 5 is a partial cross sectional view of the motor drive actuator moving bell crank member 121 to mounting ears 

unit shown in FIG. 2; 110 and 112 by pivot shaft 116 such that spacer 120 is 

FIG. 6 is a more detailed cross sectional view of the shift disposed between mounting ears 122 and 123. A wall 124 

control device used in the motor drive unit shown in FIG. 5 extending between mounting ears 122 and 123 includes a 

FIGS. 7A-7E are schematic views showing the operation 5 *fl M * d b ° re 128 for aW 0 ""* » dreaded shaft 129 of an 

of the takeup mechanism when the motor rotates in a first i6 ^ tia & screw 132 ' A spring 130 is disposed between an 

direction; and end wa " 131 of a screw-turning cap 133 and a head 135 of 

Pir<! si » n ,•„.• . adjusting screw 132. Screw-tuming cap 133 contacts head 

FIGS_8A-SD are schemata views showing the operation i 35 of adjusti ^ 132 „ th * t0 * screw . turn ^ 

of the takeup mechanism when the motor rotates in a second 1M .. B .. . ,L. '» strew lurnln g 

direction 10 p rotates adjusting screw 132. An end 136 of adjusting 

screw 132 contacts a side 134 of cable connecting belj crank 

DETAILED DESCRIPTION OF THE member 100 to adjust the rotational position of cable con- 

EMBODIMENTS necting bell crank member 100 relative to actuator moving 

CTr , . .. ... , ,„ L bell crank member 121.Actuator moving bell crank member 

FIG. 1 a a side view of a bicycle 10 that uses a motor 1S 121 includes a contact portion 140 for pressing against an 

drive unit 14 including a particular embodiment of a shift end 144 of an actuating rod 148 that is slidingly disposed in 

control device according to the present invention for a a hub axle 152 of bicycle transmission 18. Thus, variations 

bicycle transmission 18. Bicycle 10 includes a frame 22, a in the length of cable wire 84 and/or actuating rod 148 may 

fork 26 rotatably mounted to frame 22 for rotatably sup- be accommodated by rotating adjusting screw 132. Hub axle 

porting a front wheel 30, a handlebar 34 mounted to fork 26, „ 152 and a rear frame mooting bracket portion 154 of 

a brake lever 38 mounted to handlebar 34 for operating a bracket 62 are mounted to chainstay 58 by a fixing nut 160 

front wheel caliper brake 42 a seat 46, pedal cranks 47 and washers 164. Preferably, rear frame mounting bracket 

rotatably mounted to frame 22 for rotating a front chain- - portion 154 includes an opening 153 for receiving axle 152 

wheel 48 connected to a chain 49 and a rear wheel 50 therethrough. Actuating rod 148 is used to shift gears in the 

rotatably mounted to frame 22. In this embodiment, bicycle ^ hub transmission 18 in a well known manner 

h^TT 15 aD V 1 ^ J? Ub f^T^ 011 thM FIG. 5 is ^ partial cross sectional view of motor drive unit 

b™ ™,?, C ^ Tf m ° r /K a T g 1 1™ T 14 " Ho ™ n Z 69 deflnes an electro ™ <™trol compartmen 
,L,t 8 f t fo'ce apphed by chain 49 through a no, a battery compartment 172 and a motor drive compart- 

plura ity of transmission paths m a wel -known manner. A ment 174 . Elmic control compartment 170 bouTs a 

T^Z^IaTr ^T 1 ^ 0 ^ 6 ^ 006 30 P rfnted circuil board 180 include™ prolTr (no 
It h™n t 50 V"* ma S net * S1 * nal P ro ; shown) and the necessary electronics to determine the speed 

2t 8 f - V m0t °; ^ T M t °, CO £ mr01 of the bic y cle and 10 the winding and .mwindtog of 

ihc shifhng of transmission accordmg to the speed of the wire 84 based on , he ^ j me M J£* ™ 

bicyceMotordnveumtM^mountedtoachainstaySSof magn e,ic sensor 182 is disposed on the side of Son£ 
Shir' £ M y f T DUDg ^ CkCt Md " y 3 bC " 35 M «™partmen. 170 for sensing the passage of tagnet 

M^c^t^UM TSZEfFT" 54 aDd f ° r pr0Vidin 8 10 ^ Proe'essormounJon 

18 by a bell crank assembly 68 (FIG. 4) descnbcd below. printed circuit board 180 indicating the rotational speed of 

FIG. 2 is a partial cross-sectional view of motor drive unit wheel 50 and hence the speed of the bicycle. The processine 

14 and mounting bracket 62, FIG. 3 is a top view of of such signals is very well known. Battery compartmenl 

mmm tuuj bracket 62 with the bell crank assembly 68 «, 172 holds four batteries used to power the circuitry on 

removed, and mo. 4 is a more detailed view of bell crank printed circuit board 180 and the motor 184 in motor drive 

assembly 68. As shown in those Figures, motor drive unit 14 compartment 174. FIG. 5 shows takeup member 72 exposed 

includes a housing 69 that is mounted to a motor mounting to the outside of housing 69 to facilitate connecting and 

bracket portion 61 of bracket 62 by screws 70 that extend dLomnecting control wire 84, but if desired a removable 

through mounting holes 71 in bracket 62 and screw into 4 S protective cap 185 shown in FIG. 6 could be provided as part 

housing 69. A front frame mounting bracket portion 63 of motor drive compartment 174 to enclose takeup member 

having a screw mounting opening 65 extends downward 72. 

perpendicular to motor mounting bracket portion 63 for Motor drive compartment 174 houses the hardware used 

mounting to cha.nstay 58. A takeup member 72 in the form t0 wind and unwind control wire 84. More ^JedficaS 

r!h... Wlnd t in K nTn F 3 Wire ( C< ; anecto k r «. fining the so motor 184 includes a drive shaft 188 with a drive gear 192 

cab c end bead 80 of a control member in the form of a that engages a large diameter gear 196 pivotably mounted to 

control wire 84 and a winding surface 88 for winding and motor drive compartment mthrotu/a pivotsbaf. 200 A 

unwindmg control wire 84. Control wire 84 passes through sm all diameter gear 202 that rotates integrally with la ge 

a U-shaped or convex guide channel 92 formed on a diameter gear 196 engages a large diameter gear 204 piv! 

transit™ bracket portion 66 extending downwardly at an ss otably mounted to motor drive compartment 174 through a 

mcline relative to motor mounting bracket portion 61. pivot shaft 208. A small diameter gear 212 that routes 

engages a winding surface 96 of a cable connecting bell integrally with large diameter gear 204 engages a large 

h«?i04 Cmber r S , e T ateS Wlth M °£Z f Cabk Cnd diameter 8 ear 216 P ivotab 'y ™»»ted to motor drive com! 

bead 104 retained in a slotted wire connector 108 formed on partmen. 174 through a pivot shaft 220. A small diamefcr 

cable connecting bell crank member 100. „ gear22 4 that routes integrally with large diameter gear 216 

Cable connecting bell crank member 100 is pivotably engages a plurality of teeth 227 formed on the outer periph- 

mounted to opposed mounting ears 110 and 112 formed on eral surface of a main gear 228 of a one-way clutch shift 

transition bracket portion 66 below guide channel 92 by a control device 232 that is pivotably mounted to motor drive 

pivot shaft 116 that passes through a spacer 120 formed on compartment 174 through pivot shaft 234 for rotation 

cable connecting bell crank member 100 and into mounting 65 around an axis X. Gears 196, 202, 204 212 216 and 224 

ears 110 and 112. An actuator moving bell crank member form a gear reduction unit for stepping down the rate of 

121 has mounting ears 122 and 123 for pivotably mounting motion of drive gear 192 to main gear 228 
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FIG 6 is a more detailed cross sectional view of shift Takeup member 72 is rotatably mounted around pivot 
control device 232. Motor drive compartment 174 functions shaft 234, and it includes a large diameter cylindrical portion 
as a faxed first member, and main gear 228 functions as a 318 that includes wire connector 76 and winding surface 88 
second member rotatably mounted relative to motor drive an intermediate diameter cylindrical portion 320 and a smali 
compartment 174 for controlling the pulling and releasing of 5 diameter cylindrical portion 324. Main gear 228 is sand- 
control wire 84, wherein main gear 228 rotates in a first wiched between an end face 32S of small diameter cylin- 
direction indicated by arrow A in FIG. 6 and in a second drical portion 324 and an opposed end face 332 of motor 
direction indicated by arrow B in FIG. 6. An idler gear 240 drive compartment 174. Splines 333 formed on an inner 
functions as a third member coupled between motor drive peripheral surface of main gear 22* engage complementary 
compartment 174 and main gear 228. Idler gear 240 rotates 10 splines 334 formed on an outer peripheral surface of small 
around axis X and moves in the direction of axis X between diameter cylindrical portion 324 so that takeup member 72 
an engaged position wherein idler gear 240 engages motor rotates integrally wilh main gear 228. Main gear 228 is 
drive compartment 174 and a disengaged position wherein formed as two pieces 228A and 228B interlocked by splines 
idler gear 240 u .disengaged from motor drive compartment 335 to facilitate assembly. Idler gear 240 is nonrotatably but 
174 as discussed in more detail below. u axia iiy movably mounted around small diameter cylindrical 
As shown schematically in FIG. 7A, main gear 228 portion 324 by splines 336 that engage splines 334 on small 
includes a plurality of teeth 265 formed in a circular arc and diameter cylindrical portion 324. A seal 336 is disposed 
having a plurality of drive surfaces 244 extending in the around pivot shaft 234 between an end face 340 of large 
direction of axis X for engaging a complementary plurality diameter cylindrical portion 318 and an opposed end face 
of surfaces 248 on a plurality of teeth 259 formed in a ^ 344 of motor drive compartment 174. Another seal 350 is 
circular arc on idler gear 240 for driving idler gear 240 in a disoosed around intermediate diameter cylindrical portion 
third direction when main gear 228 rotates in the first 320 between a face 354 of a wall 356 of motor drive 
direction A. In this embodiment, the third direction is the compartment 174 that encircles intermediate diameter cylin- 
same as direction A. A space 250 is formed between drive drical portion 320 and an opposed face 358 of large diameter 
surfaces 244 and surfaces 248 to perform an overshift 25 cylindrical portion 318. As a result of this structure takeup 
function described below. Idler gear 240 also includes a member 72 and main gear 228 are generally immovable in 
plurality of teeth 251 formed in a circular arc and having the direction of axis X. Idler gear 240 is biased away from 
positioning surfaces 256 extending in the direction of axis X main gear 228 and toward wall 356 of motor drive com- 
for contacting a complementary surface 257 of a tooth 254 partment 174 by a coil spring 370. 
formed on motor drive compartment 174 for preventing idler 30 The operation of shift control device 232 when motor 184 
gear 240 from rotating around axis X when idler gear 240 is rotates main gear 228 in the direction A (which corresponds 
in ^ engaged position. Positioning surfaces 256 function to to a winding of control wire 84 around takeup member 72) 
hold idler gear 240 and hence main gear 228 and takeup will be described with reference to FIGS 7A-7E FIG 7A 
member 72 in the positions required to set transmission 18 shows shift control device in an initial steady state condition 
in each of the available gear ratios, wherein the distance 3S As main gear228 moves in the directionA, drive surfaces 

S?ZuSTrr* ti °^?^? 6m ? KP ? dSt0 244ofn J aingear228firstclosethespace250betweenthe^ 
the ength of control wire 84 that is pu led or released to set and the surfaces 248 on idler gear 240. Thereafter driv™ 

iZ7 n h k r C gear ratio to the next. In this SU rfaces244 of main gear 228 press against surfaces 248 of 

embodunent, a height of drive surfaces 244 ,n the direction idler gear 240 and rotate idler gear 240 around axis X in the 

Jf^C hanaheigh.ofposiuonmgsurfaces256 <o directionA. As a result, the firstcam surface 252 of the tooth 

t : T f ™°* d *^ ed b f w - 251 on idler gear 240 engaging tooth 254 slides against 

Idler gear 240 also includes a plurahty of first cam surface 253 of tooth 254 and pushes idler gear 240 to the left 

surfaces 252 formed on teeth 251 for contacting a comple- as shown in FIG. 7B. This movement continues until the 

mentary surface 253 of tooth 254 formed on motor drive tonth 251 jumps over tooth 254 as shown in FIGS 7C and 

compartment 174 for causing movement of idler gear 240 in 45 7D and idler gear 240 moves back to the right as shown in 

the direction of axis X toward the disengaged position FIG. 7D. Since a height of drive surfaces 244 of teeth 265 

"'I'.*" 0 '?, ,dlcr Sear 240 in the direction A. in the direction of axis X is greater than a height of 

Additionally, idler gear 240 includes a plurality of second positioning surfaces 256 of teeth 251 in the direction of axis 

cam surfaces 260 formed on leelh 259 for contacting a X, idler gear 240 is able to disengage from tooth 254 without 

complementary plurality of surfaces 264 on teeth 265 on so becoming disengaged from main gear 228. Since drive 

mam gear 228 for causing movement of idler gear 240 in the surface 244 of main gear 228 is contacting surface 248 on 

direcuon of axis X toward the disengaged position during idler gear 240, (he spaces 250 (FIG. 7A) formerly between 

rotation of main gear 228 in the direction B. Surfaces 252, drive surfaces 244 and surfaces 248 have been shifted and 

253, 256 and 257 are disposed in a plane PI when idler gear now appear as spaces 250'0 between second cam surfaces 

240 is in the engaged position shown in FIG. 7A. Similarly, 55 260 and surfaces 264 as shown in FIG. 7D. Durine this 

surfaces 244, 248 260 and 264 are disposed in a plane P2 operation, position sensor 300 moves from the position "L" 

when idler gear 240 a 1 in the position shown in FIG. 7A. shown in FIG. 7A to the position "N" shown in FIG 7D 

!£Tr If » v ? V c ° nent ' d ftattnlially Perpen- since takeup member 72 rotates integrally with main gear 

tZl A i ,U H- W r Cte,n f P ^v 1 18 SpaC6d apSrl fr ° m m ' al this lime »»«»" wire 84 been pulled by an 
plane P2 in the d.rechon of axis X. „ amount oamstamliv lo the sum of [he dis P , ance J 

As shown in FIG. 6, a position sensor 300 in the form of original space 250 between drive surfaces 244 and surfaces 

a potentiometer is mounted to motor drive compartment 248 on main gear 228 plus the distance between the posi- 

174. Potentiometer 300 includes a coupling tab 304 for tioning surface 256 originally contacting surface 257 of 

engaging a coupling bore 308 in main gear 228 so that tooth 254 and the positioning surface 256 now contactine 
rotation of mam gear 228 causes a corresponding rotation of 65 surface 257 of tooth 254. Thus, at this time control wire 84 

couplmg tab to cause position sensor 300 to output a seemingly has been pulled more than required to shift 

resistance proportional to the position of main gear 228. trar-smissioc 18 from one gear ratio to the next This 
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phenomenon is known as overshift, and it is used to com- a third member coupled between the first member and the 
pensate for slack in the mechanic*] I components or any second member, wherein the third member rotates 

resBtance in the mechanical gears to the gear change opera- around a first axis, and wherein the third member 

™ Bear . ng ? TT- W t , ransmission 18 moves to U» direction of the first axis between an 

c^urs.toeexcessamountofcablepull.snolongerrequired. 5 engaged position in which the third member engages 
Thus, after the gear change operation in transmission 18 the first member and a disengaged position in which the 

^™l^«^ 0fm ^ 1 % fa, ^, S ^ C0 ^ ,,l,01 third member is disengaged fromL first member 

wi e 84 pulls on takeup member 72 as a result of the force wherein the second member includes a drive surface for 

si LhUy mTheTe 8 ^ li « ,hird ™ mb " *• • d£on whe^ the 

i^szz^^z^i^g^ wh:re:Sd rro r in r/^ direc,ion: , , 

once again appears between drive surfaces 244 and surfaces ™ " *" thlrd T ™ ' ^ ^ f ° r 

248 as shown in FIG. 7E. Control wire 84 is released by the ?f?he iTv^" ° f memb ? m ^ dir6Clion 

distance corresponding to space 250, and the excess cable , ^ firS f fu ,1°^ Potion during 

pull is removed 1 . Since the position of Ukeup member 72 is ^T ,^* T^, "? direCti ° n; "* 

maintained by contact between positioning surface 256 and 15 wnere «n the third member includes a positioning surface 
surface 257 of tooth 254, the force required to hold takeup P reven, . in S ' ne third member from rotating around 

member 72 in that position need not be supplied by motor J-:,™ " X1S " the third member * m the ea &Z<* 

184, thus greatly reducing wear and tear on motor 184. , ul'Sl' . , . . - t . , 

l.eoperationofshiftcon.oldevi. dire^ *** 

rotates main gear 228 m the direction B (which corresponds *> 4. The device according to claim 2 wherein the drive 
to unwinding control wire 84 from takeup member 72) will surface contacts the third member when the second member 
be described with reference to FIGS. 8A-8D. FIG. 8A shows rotates in the first direction. 

shift control device 232 in an initial steady state condition, 5. The device according to claim 2 wherein the first cam 
which in this case is in the "T" position indicated by position surface contacts the first member when the third member 
sensor 300. 25 rotates in the third direction. 

As main gear 228 moves in the direction B, surfaces 264 . 6 ' ^ devioe according to claim 2 wherein the position- 
on teeth 265 of main gear 228 slide against second cam jng surface contacts the first member when the third member 
surfaces 260 on idler gear 240 and push idler gear 240 to the ^ in me en £ a ged position. 

left as shown in FIG. 8B. This movement continues until the 7 * ^ device according to claim 2 wherein the third 
positioning surface 256 of the tooth 251 on idler gear 240 30 memDer includes a second cam surface for causing move- 
that is engaging tooth 254 on motor drive compartment 174 ment of tne tmrd member in the direction of the first axis 
moves past the tip of tooth 254 and the tootb 251 jumps over towa rd the disengaged position during rotation of the second 
tooth 254 as shown in FIGS. 8C and 8D and idler gear 240 me mber in the second direction. 

moves back to the right as shown in FIG. 8D. As noted 8 * ^ device according to claim 7 wherein the second 
above, since a height of drive surfaces 244 of teeth 265 in 35 cam contacts the second member when the second 

the direction of axis X is greater than a height of positioning member rotates in the second direction, 
surfaces 256 of teeth 251 in the direction of axis X, idler gear 9> device according to claim 7 wherein there is a 
240 is able to disengage from tooth 254 without becoming plurality of the first cam surfaces disposed in a first plane, 
disengaged from main gear 228. It should be noted that no and wh erein there is a plurality of the second cam surfaces 
overshift occurs when main gear 228 is rotated in this 40 dis P osed in a second plane. 

direction. During this operation, position sensor 300 moves 10 * The device according to claim 9 wherein the first plane 
from the position "T" shown in FIG. 8A to the position "N" and the 56000(1 P lane bf >lh are oriented substantially perpen- 
shown in FIG. 8D. dicular to the first axis. 

While the above is a description of one embodiment of the U - The device according to claim 10 wherein the plurality 
present invention, various modifications may be employed 45 ot firs ! cam surfaces are formed as a first circular arc, and 
without departing from the spirit of the invention wherein the plurality of second cam surfaces are formed as 
Consequently, the scope of the invention should not be a second circular arc * 

limited to the specific structures disclosed. Instead, the true . 12 ' ^ device according to claim 11 wherein the first 
scope of the invention should be determined by the follow- circular arc is spaced from the second circular arc in the 
ing claims. 50 direction of the first axis. 

What is claimed is: 13- The device according to claim 2 wherein the drive 

1. A bicycle transmission shifting device comprising- surface and the positioning surface both extend in the 
a motor; direction of the first axis. 

a takeup' member for pulling and releasing a transmission S5 Jt'^rf^ r ^ I * ^ ° f 

control member- and 55 me dnve surface 10 lhe djre ction of the first axis is greater 

a one-way clutch shift control device disposed between 
the motor and the takeup member for maintainine the i« tt^ a * a- i • ~ . 

takeup member in a plurality of positions. ' JL^I ZT * 2™ 2 ^ " tbM 

2. The device according to claim 1 wherein the one-way m t * * , Z dlreCU ° n ' Wherem ,he drive 
clutch shift control device comprises: * " SU , rf f 06 ?°T« the ; hirdmemb ! r when second 

a first memher- ,n rsl d,recUon . wherein the first cam surface 

. ' L , , contacts the first member when the third member rotates in 

a second member rotatably mounted relative to the first the third direction, and wherein the positioning surface 

member for controlling the pulling and releasing of a contacts the first member when the third member is in the 

transmission control element, wherein the second 65 engaged position 

member rotates in a first direction and a second direc- 16. The device according to claim IS wherein the third 
0D ' member includes a second cam surface for causing move- 
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ment of the third member in the direction of the first axis 24. The device according to claim 22 wherein the motor 

toward the disengaged position during rotation of the second includes a drive gear, and further comprising a gear reduc- 

member in the second direction, and wherein the second cam tion device disposed between the drive gear of the motor and 

surface contacts the second member when the second mem- thc drivc tecth of (hc sccond mcmbcr 

ber rotates in the second direction. 5 _ „, 

17. The device according to claim 16 wherein there is a 25 ' ^ device accordin g to claim 2 comprising a 
plurality of the first cam surfaces disposed in a first plane, position sensor for sensing a position of the second member, 
and wherein there is a plurality of the second cam surfaces 26. The device according to claim 25 wherein the position 
disposed in a second plane. sensor is disposed coaxial ly with the second member. 

18. The device according to claim 17 wherein thc first 10 27. The device according to claim 2 further comprising a 
plane and thc sccond plane both are oriented substantially wire connector coupled to the second member 
perpendicular to the first axis. iq tu j • j- . . ■ ^ L . . 

19. The device according to claim 18 wherein there is a 2 * ^ ^ aC '° * * % ^ 
plurality of the positioning surfaces disposed in the first 15 disposed on the takeup member, and wherein 
plane when the third member is in the engaged position, and is the takeu P member rotates together with the second member, 
wherein there is a plurality of the drive surfaces disposed in 29 The device according to claim 28 wherein the third 
thc sccond plane. member comprises an annular member rotatably mounted 

20. Thc device according to claim 19 wherein the plurality around the takeup member. 

of drive surfaces and the plurality of positioning surfaces 30 . The device according to claim 29 wherein the first 

bo* extend in the direction of the first axis. 20 member ^ mounted around ^ tak meffiber 

21. The device according to claim 20 wherein a height of „ ^ , . ^ 9 

the plurality of drive surfaces in the direction of thc first axis 31 ^ device accordin S to claim 30 wherein the first 

is greater than a height of the plurality of positioning member and the third member are disposed between the 

surfaces in the direction of the first axis, second member and the wire connector. 

22. The device according to claim 2 wherein the second 25 32. The device according to claim 1 further comprising a 
member includes a plurality of drive teeth disposed on a housing, wherein the motor and the one-way clutch shift 
peripheral surface thereof. control device are disposed within the housing, and wherein 

23. The device according to claim 22 wherein the plurality the takeup member is disposed outside of the housing, 
of drive teeth are disposed on an outer peripheral surface of 

the second member. * * * * * 
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